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Substitute d piperazine derivatives, the preparation thereof 

and their use as medicaments . 



The present invention relates to substituted piperazine 
derivatives of general formula 




their isomers, their salts, particularly the physiologically 
acceptable salts thereof which have valuable pharmacological 
properties . 

The compounds of the above general formula I are valuable 
inhibitors of the microsomal triglyceride-transf er protein 
(MTP) and are therefore suitable for lowering the plasma level 
of the atherogenic lipoproteins. 

In the above general formula I 

n denotes the number 3 , 4 or 5 , 

R a denotes a phenyl group substituted by the groups R x and R 2/ 
wherein 

R x denotes a hydrogen, fluorine, chlorine or bromine atom, 
a C 1 _ 3 -alkyl group wherein the hydrogen atoms may be wholly 
or partially replaced by fluorine atoms, a hydroxy, 

- alkoxy , phenyl - C x _ 3 - alkoxy , carboxy , C x _ 3 - al koxycarbonyl , 
aminocarbonyl , C^-alkylaminocarbonyl , N,N-di- (C^-alkyl) - 
aminocarbonyl , nitro , amino , - alkylamino , di - 
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(C^-alkyl) -amino, phenyl - C 1 _ 3 -alkyl- amino, 

N- (C 1 _ 3 -alkyl) -phenyl-C 1 _ 3 -alkylamino, C 1 _ 3 -alkyl-carbonyl- 
amino, N- (C^-alkyl) -C^-alkylcarbonylamino , C 1 _ 3 -alkyl- 
sulphonylamino or N- (C^-alkyl) -C 1 _ 3 -alkyl-sulphonylamino 
group and 

R 2 denotes a hydrogen, fluorine, chlorine or bromine atom, 
a C x _3- alkyl group or 

R ± and R 2 together denote a methylenedioxy group, 
a heteroaryl group, 

a mqnocyclic heteroaryl or phenyl group each of which is 
substituted by a phenyl or monocyclic heteroaryl group, while 
the abovementioned phenyl moieties may each be substituted by 
a fluorine, chlorine or bromine atom and the abovementioned 
phenyl moieties and heteroaryl groups may each be substituted 
by a C 1 _ 3 - alkyl group wherein the hydrogen atoms may be wholly 
or partially replaced by fluorine atoms, by a hydroxy, 
C^-alkoxy , carboxy , C^-alkoxycarbonyl , aminocarbonyl , 
C 1 . 3 -alkylaminocarbonyl or N,N-di- (C 1 _ 3 -alkyl) -aminocarbonyl 
group , 

R b denotes a hydrogen atom or a C^-alkyl group, 
R c denotes a hydrogen atom, 

a C^Q-alkyl, C 3 _ 7 -cycloalkyl or C 3 . 7 -cycloalkyl-C 1 _ 3 -alkyl group 
wherein the hydrogen atoms in each case may be wholly or 
partially replaced by fluorine atoms, 

a phenyl, naphthyl or heteroaryl group optionally substituted 
by a fluorine, chlorine or bromine atoms, by a C^-alkyl group 
wherein the hydrogen atoms may be wholly or partially replaced 
by fluorine atoms, by a hydroxy, C^-alkoxy, carboxy, 
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C^- alkoxycarbonyl , aminocarbonyl , C 1 _ 3 -alkylaminocarbonyl or 
N,N-di- (C 1 _ 3 -alkyl) -aminocarbonyl group, by a 3- to 7-membered 
cycloalkyleneimino group, while the methylene group in 
position 4 of a 6- or 7-membered cycloalkyleneimino group may 
additionally be replaced by an oxygen or sulphur atom, by a 
sulphinyl, sulphonyl, imino or N- (C 1 . 3 -alkyl ) - imino group, by a 
nitro, amino, Cj^-alkylamino, di- (C-^-alkyl) -amino, 
C^-alkylcarbonylamino, N- (C^-alkyl) -C 1 _ 3 -alkylcarbonylamino , 
C 1 _ 3 -alkylsulphonylamino or N- (C 1 _ 3 -alkyl) - 
C x . 3 -alkyl sulphonyl amino group , 

R d denotes a phenyl, naphthyl or heteroaryl group optionally 
substituted by a fluorine, chlorine or bromine atom, by a 
C^-alkyl group wherein the hydrogen atoms may be wholly or 
partially replaced by fluorine atoms, by a hydroxy, C-^-alkoxy, 
carboxy , C^- alkoxycarbonyl , aminocarbonyl , 

C^-alkylaminocarbonyl or N,N-di- (C^-alkyl) -aminocarbonyl 
group, by a 3- to 7-membered cycloalkyleneimino group, while 
the methylene group in the 4 position of a 6- or 7-membered 
cycloalkyleneimino group may additionally be replaced by an 
oxygen or sulphur atom, by a sulphinyl, sulphonyl, imino or 
N- (C 10 -alkyl) -imino group, by a nitro, amino, C^-alkylamino, 
di- (C^-alkyl) -amino, C^-alkylcarbonylamino , N- (C 1 _ 3 -alkyl) - 
C 1 , 2 - alky 1 carbonylamino , - alkylsulphonylamino or 

N- (C^-alkyl) -C^-alkylsulphonylamino group, and 

R e denotes a carboxy group, a C^g-alkoxycarbonyl or C 3 . 7 -cyclo- 
alkoxycarbonyl group, wherein the carbon atom of the 
alkoxycarbonyl group linked to the oxygen atom is a primary or 
secondary carbon atom and wherein the alkyl or cycloalkyl 
moiety of both groups may be substituted from position 2 in 
relation to the oxygen atom by a C^-j-alkoxy, amino, 
C^-alkylamino or di- (C 1 . 3 -alkyl) -amino group, a phenyl - 
C x _ 3 -alkoxycarbonyl or heteroaryl -C^- alkoxycarbonyl group, 

while the abovement ioned heteroaryl groups are 6-membered 
heteroaryl groups containing one, two or three nitrogen atoms, 
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and 5-membered heteroaryl groups, containing an imino group 
optionally substituted by a C 1 . 3 -alkyl group, an oxygen or 
sulphur atom, or an imino group optionally substituted by a 
C^-alkyl group and an oxygen or sulphur atom or one or two 
nitrogen atoms. 

Preferred compounds of the above general formula I are those 
wherein 

R e is as . hereinbefore defined, 
n denotes the number 3, 4 or 5 , 

R a denotes a phenyl group which is substituted by the groups R ± 
and jR 2 , while 

\ 

R x denotes a hydrogen, chlorine or bromine atom, a 
C-^-alkyl, C 1 _ 3 -alkoxy, benzyloxy, carboxy, 
C^-alkyloxycarbonyl , nitro, amino, acetamino or 
methanesulphonylamino group and 

R 2 denotes a hydrogen, chlorine or bromine atom or a 
methyl group or 

R x and R 2 together denote a methylenedioxy group, 

a biphenyl group which may be substituted by a fluorine, 
chlorine or bromine atom, by a methyl, methoxy or 
t r i f 1 uor ome t hy 1 group , 

a pyridyl, pyrimidyl, pyrazinyl, pyridazinyl or thienyl group 
optionally substituted by a phenyl group or 

a phenyl group substituted by a thienyl, thiazolyl, pyrrolyl , 
imidazolyl, pyridyl group or benzimidazolyl group, 



R b denotes a hydrogen atom, 
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R c denotes a C 1 . 3 -alkyl or phenyl group and 

R d denotes a phenyl group optionally substituted by a fluorine 
or chlorine atom or a methyl or methoxy group, 

the isomers and the salts thereof. 

Particularly preferred compounds of the above general formula 
I are those wherein 

R e is as hereinbefore defined, 

n denotes the number 3 or 4, 

R a denotes a phenyl group which is substituted by the groups R x 
and R 2 , wherein 

R x denotes a hydrogen, chlorine or bromine atom, a 
C 1 _ 3 -alkyl, C-^-alkoxy or benzyloxy group and 

R 2 denotes a hydrogen, chlorine or bromine atom or a methyl 
group , 

a biphenyl group which may be substituted by a fluorine, 
chlorine or bromine atom, by a methyl, methoxy or 
t r i f 1 uo r ome t hy 1 g r oup , 

a pyridyl, pyrimidyl, pyrazinyl, pyridazinyl or thienyl group 
optionally substituted by a phenyl group or 

a phenyl group substituted by a thienyl, thiazolyl, pyrrolyl, 
imidazolyl, pyridyl or benzimidazolyl group, 

R b denotes a hydrogen atom, 

R c denotes a C 1 _ 3 -alkyl group and 




R d denotes a phenyl group optionally substituted by a fluorine 
atom, 

the isomers and the salts thereof. 

The following are mentioned as examples of particularly 
valuable compounds : 

(a) methyl 2 -ethyl -2 -phenyl - 5 - [4- (4 -chlorophenyl ) -piperazin-1- 
yl] -pentanoate, 

(b) methyl 5- (4-biphenyl-4-yl-piperazin-l-yl) -2 -ethyl-2 - 
phenyl -pentanoate and 

i 
i 

i 

(c) hnethyl 5- (4-biphenyl-3-yl-piperazin-l-yl) -2-ethyl-2- 
phenyl -pentanoate , 

the isomers and the salts thereof. 

According to the invention, the new compounds are obtained by 
methods known from the literature, for example by the 
following methods: 

a. reacting a compound of general formula 




, (ID 



wherein 

R a and R b are as hereinbefore defined, with a compound of 
general formula 
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Z x — (CH 2 ) n -C— R d , (HI) 

R e 

wherein 

n and R c to R e are as hereinbefore defined and 

Z 1 denotes a nucleofugic leaving group such as a halogen atom, 
e.g. a chlorine, bromine or iodine atom. 

The reaction is preferably carried out in a solvent such as 
methylene chloride, acetonitrile , tetrahydrof uran, toluene, 
acetone/water, dimethyl formamide or dimethylsulphoxide 
optionally in the presence of a base such as sodium hydride, 
potassium carbonate, potassium tert-butoxide or N-ethyl- 
diisopropylamine at temperatures between 0 and 100 °C, 
preferably at temperatures between 10 and 6 0°C. 



b. In order to prepare a compound of general formula I, 
wherein R e has the meanings given hereinbefore for R e with the 
exception of the carboxy group: 

esterifying a compound of general formula 




wherein 

n and R a to R d are as hereinbefore defined, or the reactive 
derivatives thereof with an alcohol of general formula 
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H - R e ' , (V) 

wherein 

R e ' denotes a C^g-alkoxy or C 3 _ 7 -cycloalkoxy group wherein the 
alkyl or cycloalkyl moiety may be substituted in each case 
from the 2 position, relative to the oxygen atom, by a 
C^-alkoxy, amino, C 1 _ 3 -alkylamino or di- (C^-alkyl ) -amino 
group, a phenyl -C^-alkoxy or heteroaryl -C^-alkoxy group, 
while the heteroaryl moiety is as hereinbefore defined, or, in 
order to prepare a tert-butyl ester, 2 , 2 -dimethyl -ethene , in 
the presence of an acid. 

The ^ reaction is optionally carried out in the presence of a 
solvent or mixture of solvents such as methylene chloride, 
dimethyl f ormamide , benzene , toluene , chlorobenzene , 
tetrahydrof uran, benzene/tetrahydrof uran or dioxane, but 
preferably in an excess of the alcohol of general formula V 
used as solvent, optionally in the presence of an acid such as 
hydrochloric acid or sulphuric acid or in the presence of a 
dehydrating agent, e.g. in the presence of isobutyl 
chlorof ormate , tetraethyl orthocarbonate , trimethyl 
orthoacetate , 2 , 2 -dimethoxypropane , tetramethoxysilane , thionyl 
chloride , trimethylchlorosilane , phosphorus trichloride , 
phosphorus pentoxide, N, N 1 -dicyclohexyl-carbodiimide , 
N, N ' -dicyclohexylcarbodiimide/N-hydroxy-succinimide , 
N, N 1 -dicyclohexylcarbodiimide/l-hydroxy-benzotriazole , 
2 - ( lH-benzotriazol-l-yl) -1,1,3, 3 - tetramethyluronium- 
tetraf luoroborate , 2- (lH-benzotriazol-l-yl) -1,1,3,3- 
tetramethyluronium- tetraf luoroborate/l -hydroxy-benzotriazole , 
N,N' -carbonyldiimidazole or triphenylphosphine/carbon 
tetrachloride, and optionally with the addition of a base such 
as pyridine, 4 -dimethylaminopyridine , N-methyl -morpholine or 
triethylamine , appropriately at temperatures between 0 and 
150°C, preferably at temperatures between 0 and 100°C. 
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The reaction of a corresponding reactive compound of general 
formula IV such as the esters, imidazolides or halides with an 
alcohol of general formula V is preferably carried out in a 
corresponding alcohol as solvent, optionally in the presence of 
another solvent such as methylene chloride or ether and 
preferably in the presence of a tertiary organic base such as 
triethylamine , N-ethyl -diisopropylamine or N-methyl -morpholine 
at temperatures between 0 and 150°C, preferably at temperatures 
between 50 and 100°C. 

The formation of the tert. butyl ester with 2 , 2 -dimethyl -ethene 
is preferably carried out in a solvent such as diethyl ether, 
dioxane, methylene chloride or tert.butanol in the presence of 
an acid such as sulphuric acid, hydrochloric acid or boron 
f luoride-diethyletherate at temperatures between -20 and 150°C, 
preferably at temperatures between 0 and 100°C. 

c. In order to prepare a compound of general formula I wherein 
R e denotes a carboxy group: 

converting a compound of general formula 



wherein 

n and R a to R d are as hereinbefore defined and 
R e n denotes a group which can be converted into a carboxy 
group, into a compound of general formula I wherein R e denotes 
a carboxy group . 




b 



, (VI) 



The group which may be converted into a carboxy group may be, 
for example, a carboxyl group protected by a protecting group, 
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such as the functional derivatives thereof, e.g. the 
unsubst ituted or substituted amides, esters, thioesters, 
trimethylsilyl esters, orthoesters or iminoesters thereof, 
which may expediently be converted by hydrolysis into a 
carboxyl group, 

the esters thereof with tertiary alcohols, e.g. the tert . butyl 
ester, which are expediently converted into a carboxyl group by 
treating with an acid or thermolysis, and 

the esters thereof with aralkanols, e.g. the benzyl ester, 
which are expediently converted into a carboxyl group by 
hydrogenolysis . 

The [hydrolysis is expediently carried out either in the 
presence of an acid such as hydrochloric acid, sulphuric acid, 
phosphoric acid, acetic acid, trichloroacetic acid, 
trif luoroacetic acid or mixtures thereof or in the presence of 
a base such as lithium hydroxide, sodium hydroxide or potassium 
hydroxide in a suitable solvent such as water, water/methanol , 
water/ethanol , water/isopropanol , methanol , ethanol , 
water/tetrahydrof uran or water/dioxane at temperatures between 
-10 and 120°C, e.g. at temperatures between ambient temperature 
and the boiling temperature of the reaction mixture. 

If R e " in a compound of formula VI denotes the tert. 
butyloxycarbonyl group, for example, this may also be cleaved 
by treating with an acid such as trif luoroacetic acid, formic 
acid, p - toluenesulphonic acid, sulphuric acid, hydrochloric 
acid, phosphoric acid or polyphosphoric acid optionally in an 
inert solvent such as methylene chloride, chloroform, benzene, 
toluene, diethyl ether, tetrahydrof uran or dioxane preferably 
at temperatures between -10 and 120°C, e.g. at temperatures 
between 0 and 60°C, or thermally, optionally in an inert 
solvent such as methylene chloride, chloroform, benzene, 
toluene, tetrahydrof uran or dioxane and preferably in the 
presence of a catalytic amount of an acid such as 



p-toluenesulphonic acid, sulphuric acid, phosphoric acid or 
polyphosphoric acid preferably at the boiling temperature of 
the solvent used, e.g. at temperatures between 40 and 120°C. 

If R e " in a compound of formula VI denotes the 

benzyloxycarbonyl group, for example, this may also be cleaved 
hydrogenolytically in the presence of a hydrogenation catalyst 
such as palladium/charcoal in a suitable solvent such as 
methanol, ethanol, ethanol/water , glacial acetic acid, ethyl 
acetate, dioxane or dimethyl formamide , preferably at 
temperatures between 0 and 50°C, e.g. at ambient temperature, 
and at a hydrogen pressure of 1 to 5 bar. 

If according to the invention a compound of general formula I 
is obtained which contains a nitro group it may be converted 
by reduction into a corresponding amino compound. 

The subsequent reduction of a nitro group is expediently 
carried out hydrogenolytically, e.g. with hydrogen in the 
presence of a catalyst such as platinum, palladium/charcoal or 
Raney nickel in a suitable solvent such as methanol, ethanol, 
ethyl acetate, tetrahydrof uran, dioxane, dimethyl formamide or 
glacial acetic acid, optionally with the addition of an acid 
such as hydrochloric acid and at a hydrogen pressure of 1 to 7 
bar, but preferably 1 to 5 bar, with metals such as iron, tin 
or zinc in the presence of an acid such as acetic acid or 
hydrochloric acid, with salts such as iron ( II ) sulphate , tin 
(II) chloride, sodium sulphide, sodium hydrogen sulphite or 
sodium dithionite, or with hydrazine in the presence of Raney 
nickel at temperatures between 0 and 100 o C, but preferably at 
temperatures between 2 0 and 60 °C. 

In the reactions described hereinbefore, any reactive groups 
present such as hydroxy, carboxy, amino, alkylamino or imino 
groups may be protected during the reaction by conventional 
protecting groups which are cleaved again after the reaction. 
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For example, a protecting group for a hydroxy group may be a 
trimethylsilyl , tert . butyl -dimethylsilyl , acetyl , benzoyl , 
methyl, ethyl, tert. butyl, trityl, benzyl or tetrahydropyranyl 
group, 

a protecting group for a carboxyl group may be a 
trimethylsilyl, methyl, ethyl, tert. butyl, benzyl or 
tetrahydropyranyl group and 

protecting groups for an amino, alkylamino or imino group may 
be a formyl, acetyl, trif luoroacetyl , ethoxycarbonyl , 
tert . butoxycarbonyl , benzyloxycarbonyl , benzyl , methoxybenzyl 
or 2 , 4-dimethoxybenzyl group and additionally, for the amino 
group, a phthalyl group. 

f 

Any ^protecting group used is optionally subsequently cleaved 
for example by hydrolysis in an aqueous solvent, e.g. in 
water, isopropanol/water , acetic acid/water, 

tetrahydrof uran/water or dioxane/water , in the presence of an 
acid such as trif luoroacetic acid, hydrochloric acid or 
sulphuric acid or in the presence of an alkali metal base such 
as sodium hydroxide or potassium hydroxide or aprotically, 
e.g. in the presence of iodotrimethylsilane , at temperatures 
between 0 and 120°C, preferably at temperatures between 10 and 
100 °C. However, a silyl group may also be cleaved using 
tetrabutylammonium fluoride as described hereinbefore. 

However, a benzyl, methoxybenzyl or benzyloxycarbonyl group is 
cleaved for example hydrogenolyt ically , e.g. with hydrogen in 
the presence of a catalyst such as palladium/charcoal in a 
suitable solvent such as methanol, ethanol, ethyl acetate or 
glacial acetic acid, . optionally with the addition of an acid 
such as hydrochloric acid at temperatures between 0 and 100 °C, 
but preferably at temperatures between 20 and 60°C, and at a 
hydrogen pressure of 1 to 7 bar, but preferably 3 to 5 bar. A 
2 , 4 -dimethoxybenzyl group, however, is preferably cleaved in 
trif luoroacetic acid in the presence of anisole. 
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A tert. butyl or tert . butyloxycarbonyl group is preferably 
cleaved by treating with an acid such as trif luoroacet ic acid 
or hydrochloric acid or by treating with iodotrimethylsilane , 
optionally using a solvent such as methylene chloride, 
dioxane, methanol or diethyl ether. 

A trif luoroacetyl group is preferably cleaved by treating with 
an acid such as hydrochloric acid, optionally in the presence 
of a solvent such as acetic acid at temperatures between 50 
and 120°C or by treating with sodium hydroxide solution, 
optionally in the presence of a solvent such as 
tetrahydrof uran at temperatures between 0 and 50°C. 

A phthalyl group is preferably cleaved in the presence of 
hydrazine or a primary amine such as methylamine, ethylamine 
or n-butylamine in a solvent such as methanol, ethanol, 
isopropanol, toluene/water or dioxane at temperatures between 
20 and 50°C. 

Moreover, the compounds of general formula I obtained may be 
resolved into their enantiomers and/or diastereomers , as 
mentioned hereinbefore. Thus, for example, cis/trans mixtures 
may be resolved into their cis and trans isomers, and compounds 
with at least one optically active carbon atom may be separated 
into their enantiomers. 

Thus, for example, the cis/trans mixtures may be resolved by 
chromatography into the cis and trans isomers thereof, the 
compounds of general formula I obtained which occur as 
racemates may be separated by methods known per se (cf . 

Allinger N. L. and ElielE. L. in "Topics in Stereochemistry", 
Vol. 6, Wiley Interscience , 1971) into their optical antipodes 
and compounds of general formula I with at least 2 asymmetric 
carbon atoms may be resolved into their diastereomers on the 
basis of their physical-chemical differences using methods 
known per se, e.g. by chromatography and/or fractional 
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crystallisation, and, if these compounds are obtained in 
racemic form, they may subsequently be resolved into the 
enantiomers as mentioned above. 

The enantiomers are preferably separated by column separation 
on chiral phases or by recrystallisation from an optically 
active solvent or by reacting with an optically active 
substance which forms salts or derivatives such as e.g. esters 
or amides with the racemic compound, particularly acids and the 
activated derivatives or alcohols thereof, and separating the 
diastereomeric mixture of salts or derivatives thus obtained, 
e.g. on the basis of their differences in solubility, whilst 
the free antipodes may be released from the pure diastereomeric 
salts or derivatives by the action of suitable agents. 
Optically active acids in common use are e.g. the D- and 
L- forms of tartaric acid or dibenzoyltartaric acid, di- 
o- tolyltartaric acid, malic acid, mandelic acid, 
camphorsulphonic acid, glutamic acid, aspartic acid or quinic 
acid. An optically active alcohol may be for example ( + ) or 
(-) -menthol and an optically active acyl group in amides, for 
example, may be a (+) -or ( - ) -menthyloxycarbonyl . 

Furthermore, the compounds of formula I may be converted into 
the salts thereof, particularly for pharmaceutical use into the 
physiologically acceptable salts with inorganic or organic 
acids. Acids which may be used for this purpose include for 
example hydrochloric acid, hydrobromic acid, sulphuric acid, 
phosphoric acid, fumaric acid, succinic acid, lactic acid, 
citric acid, tartaric acid or maleic acid. 

Moreover, if the new compounds of formula I thus obtained 
contain an acidic group such as a carboxy group, they may 
subsequently, if desired, be converted into the salts thereof 
with inorganic or organic bases, particularly for 
pharmaceutical use into the physiologically acceptable salts 
thereof. Suitable bases for this purpose include for example 
sodium hydroxide, potassium hydroxide, arginine, 
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cyclohexylamine, ethanolamine, diethanolamine and 
triethanolamine . 

The compounds of general formulae II to VI used as starting 
materials are known from the literature in some cases or may be 
obtained by methods known from the literature or are described 
in the Examples. Thus, for example, a compound of general 
formula III is obtained by esterifying a corresponding 
disubstituted carboxylic acid and subsequently reacting with an 
a, co-dihaloalkane in the presence of a strong base such as 
lithium diisopropylamide , sodium amide or sodium hydride. 

As already mentioned hereinbefore, the compounds of general 
formula I and the physiologically acceptable salts thereof 
have valuable pharmacological properties. In particular, they 
are valuable inhibitors of the microsomal triglyceride- 
transfer protein (MTP) and are therefore suitable for lowering 
the plasma levels of the atherogenic lipoproteins. 

For example, the compounds according to the invention were 
investigated for their biological effects as follows: 

Inhibitors of MTP were identified by a commercially obtainable 
MTP activity kit (WAK-Chemie Medical GmbH, Sulzbacherstrasse 
15-21, D-65812 Bad Soden, Germany). This test kit contains 
donor and acceptor particles. The donor particles contain 
fluorescence-labelled triglycerides in a concentration high 
enough to cause self -extinct ion of the fluorescence. When the 
donor and acceptor particles were incubated with an MTP 
source, fluorescence-labelled triglycerides were transferred 
from the donor to the acceptor particles. This led to an 
increase in the fluorescence in the sample. Solubilised liver 
microsomes from various species (e.g. rat) could be used as 
the MTP source. Inhibitors of MTP were identified as the 
substances which reduced the transfer of fluorescence-labelled 
triglycerides compared with a control mixture with no 
inhibitor. 




In view of the abovement ioned biological properties the 
compounds of general formula I and the physiologically 
acceptable salts thereof are particularly suitable for 
lowering the plasma concentration of atherogenic 
apolipoprotein B (apoB) -containing lipoproteins such as 
chylomicrons and/or very low density lipoproteins (VLDL) as 
well as the residues thereof such as low density lipoproteins 
(LDL) and/or lipoprotein (a) (Lp(a)), for treating 
hyperlipidaemias , for preventing and treating atherosclerosis 
and the clinical sequelae thereof, and for preventing and 
treating related disorders such as diabetes mellitus, 
adiposity and pancreatitis, oral administration being 
preferred. 

The daily dose needed to achieve such an effect is between 0.5 
and 5 00 mg, expediently between 1 and 3 50 mg, but preferably 
between 5 and 200 mg, in adults. 

For this purpose, the compounds of formula I prepared according 
to the invention, optionally combined with other active 
substances such as other lipid-lowering agents, for example 
HMG-CoA- reductase inhibitors , cholesterol biosynthesis 
inhibitors such as squalene synthase inhibitors and squalene 
cyclase inhibitors, bile acid-binding resins, fibrates, 
cholesterol resorption inhibitors, niacin, probucol , CETP 
inhibitors and ACAT inhibitors may be incorporated together 
with one or more inert conventional carriers and/or diluents, 
e.g. with corn starch, lactose, glucose, microcrystalline 
cellulose, magnesium stearate, polyvinylpyrrolidone, citric 
acid, tartaric acid, water, water/ethanol , water/glycerol , 
water/sorbitol , water/polyethylene glycol, propylene glycol, 
cetylstearyl alcohol, carboxymethylcellulose or fatty 
substances such as hard fat or suitable mixtures thereof into 
conventional galenic preparations such as plain or coated 
tablets, capsules, powders, suspensions or suppositories. 
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The invention further relates to the intermediate products of 
general formula 




, (VII) 



wherein 

R a and R b are as hereinbefore defined, and the salts thereof. 

The compounds of general formula VII are obtained by methods 
known from the literature, for example by reacting a compound 
of general formula 




, (VIII) 



wherein R b is as hereinbefore defined, Z 2 denotes a protecting 
group for an amino group, for example the tert . butoxycarbonyl 
or benzyloxycarbonyl group, and R a 1 denotes for example a 
phenyl or monocyclic heteroaryl group substituted by a bromine 
or iodine atom, with a monocyclic aryl or heteroaryl group 
substituted by trif luoromethyl , for example, which is 
additionally substituted by a boric acid group, in the 
presence of a catalyst such as for example palladium acetate, 
a base such as potassium tert . butoxide and a phase transfer 
catalyst such as tetrabutylammonium iodide in a solvent such 
as, for example, water, DMF, toluene or mixtures thereof at 
temperatures between 20 and 130°C. The protecting group is 
cleaved using methods known from the literature and leads to a 
compound of general formula VII. 
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The Examples that follow are intended to illustrate the 
invention: 

Example 1 

Methyl 2 -methyl - 2 -phenyl - 5 - ( 4 -phenyl -piperazin- 1 -yl ) - 
pentanoate 

a. Methyl 2 -phenylpropionate 

50 g (0.3 mol) of 2'-phenylpropionic acid are dissolved in 375 
ml of methanolic hydrochloric acid and stirred for 14 hours at 
ambient temperature. The solvent is removed and the residue is 
extracted with ethyl acetate and saturated sodium hydrogen 
carbonate solution. The organic phases are extracted with 
watdr and saturated saline solution, dried over magnesium 
sulphate and evaporated down. 
Yield: 51 g (94.8% of theory). 

b . Methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate 

15 g of n-butyllithium (0.234 mol) as a 2.5-molar solution in 
hexane are added dropwise at -30°C to a solution of 32.8 ml 
(0.234 mol) of diisopropylamine in 200 ml of anhydrous 
tetrahydrof uran and the mixture is stirred for ten minutes at 
-10°C. At -76°C 3 8.4 g (0.234 mol) of methyl 2 -phenylpropionate 
are added dropwise and the mixture is stirred for 3 0 minutes 
at this temperature. Then 26.3 ml (0.257 mol) of 1,3- 
dibromopropane are added, after the addition has ended the 
cooling bath -is removed and the mixture is stirred for 14 
hours at ambient temperature. The reaction solution is poured 
onto 1.2 1 of water and extracted with diethylether . The 
organic phases are extracted with water, dried over sodium 
sulphate and the solvent is eliminated. The residue is 
distilled under a high vacuum. 
Yield: 42.7 g (64 % of theory), 
Boiling point: 113-118°C at 0.2 mbar. 
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c. Methyl 2 -methyl -2 -phenyl -5- (4 -phenyl -piperazin- 1 -yl ) - 

pentanoate 

A solution of 1 g (0.006 mol) of 1-phenylpiperazine , 1.71 g 
(0.006 mol) of methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentane 
carboxylate and 0.836 ml (0.006 mol) of triethylamine in 40 ml 
of methanol is stirred for 42 hours at ambient temperature. 
The reaction solution is evaporated down, combined with 
saturated sodium hydrogen carbonate solution and extracted 
with ethyl acetate. The organic phase is dried over sodium 
sulphate. Purification is carried out by column chromatography 
on silica gel (eluant: dichloromethane/ethanol = 40:1). 
Yield: 0.66 g (29.2 % of theory), 
C 23 H 30 N 2°2 < M = 366.50) 

Calculated: molecular peak (M) + = 366 
Found: molecular peak (M) + = 366 



Example 2 

Methyl 2 -methyl - 2 -phenyl - 5 - (4 -pyridin-2 -yl -piperazin- 1 -yl ) - 

pentanoate 

A suspension of 0.185 g (0.001 mol) of l-pyridin-2-yl- 
piperazine, 0.324 g (0.001 mol) of methyl 5-bromo-2 -methyl- 2 - 
phenyl -pentanoate , 0.1 ml of water and 0.2 g (0.001 mol) of 
potassiuim carbonate in 20 ml of acetonitrile is stirred for 6 
hours at 60°C. Then the reaction solution is mixed with water 
and extracted with ethyl acetate. The organic phase is dried 
over sodium sulphate. Purification is carried out by column 
chromatography on silica gel (eluant: dichloromethane/ethanol 
= 20:1). 

Yield: 0.21 g (52.3 % of theory), 
C 22 H 29 N 3°2 < M = 367.49) 
Calc. : molecular peak (M) + = 367 
Found: molecular peak (M) + = 367 
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Example 3 

Methyl 2 -methyl - 2 -phenyl - 5 - (4 -pyrazin- 2 -yl -piperazin- 1 -yl ) - 

pentanoate 

Prepared analogously to Example 2 from 1 -pyrazin- 2 -yl - 

piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0.1 g (23.9 % of theory), 

C 21 H 28 N 4°2 < M = 368.48) 

Calc . : molecular peak (M) + = 368 

Found: molecular peak (M) + = 368 

Example 4 

v. 

I 

MetHyl 2 -methyl -2 -phenyl -5- [4- (2-chloro-phenyl) -piperazin- 1- 
yll -pentanoate 

Prepared analogously to Example 2 from 1- (2-chloro-phenyl ) - 

piperazine and methyl 5 -bromo-2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0,2 g (28.4 % of theory), 

C 23 H 29 C1N 2°2 ( M = 400,95) 

Calc. : molecular peak (M) + =400/402 

Found: molecular peak (M) + = 400/402 

Example 5 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (3 -chloro-phenyl ) -piperazin- 1 - 
yll -pentanoate 

Prepared analogously to Example 2 from 1- (3 -chloro-phenyl) - 

piperaz ine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0,24 g (34.1 % of theory), 

C 23 H 29 C1N 2°2 < M = 400.95) 

Calc.: molecular peak (M) + = 400/402 

Found: molecular peak (M) + = 400/402 



Example 6 



100*^97-95 ,070202 
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Methyl 2 -methyl - 2 -phenyl - 5 - [4- ( 4 -chloro-phenyl ) -piperazin- 1 - 
yll -pentanoate 

Prepared analogously to Example 2 from 1 - (4 -chloro-phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0.2 g (28.4 % of theory), 

C 23 H 29 C1N 2°2 < M = 400.95) 

Calc. : molecular peak (M) + = 400/402 

Found: molecular peak (M) + = 400/402 

Example 7 

Methyl 2 -methyl -2 -phenyl -5- [4- (3 , 5 -dichloro- phenyl ) -piperazin- 

1-yl] -pentanoate 

Prepared analogously to Example 2 from 1 - ( 3 , 5 -dichloro- 
phenyl) -piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl - 
pentanoate . 

Yield: 0.25 g (26.2 % of theory), 
C 23 H 28 C1 2 N 2°2 < M = 435.39) 

Calc: molecular peak (M) + = 434/436/438 
Found: molecular peak (M) + = 434/436/438 

Example 8 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- ( 2 -bromo -phenyl ) -piperazin-1- 

yll -pentanoate 

Prepared analogously to Example 2 from 1- (2 -bromo -phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl -pentanoate . 

Yield: 0.3 g (38.4 % of theory), 

c 23 H 29 BrN 2°2 < M = 445.40) 

Calc.: molecular peak (M) + = 444/446 

Found: molecular peak (M) + = 444/446 

Example 9 

Methyl 2 -methyl -2 -phenyl -5- [4- (4 -bromo-phenyl ) -piperazin- 1 - 
vl] -pentanoate 



Prepared analogously to Example 2 from 1- (4-bromo-phenyl) - 

piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl -pentanoate . 

Yield: 0.25 g (32 % of theory), 

c 23 H 29 BrN 2°2 < M = 445.40) 

Calc. : molecular peak (M) + = 444/446 

Found: molecular peak . (M) + = 444/446 

Example 10 

Methyl 2 -methyl -2 -phenyl -5- [4- (2 -methyl -phenyl) -piperazin-1- 

vll -pentanoate 

Prepared analogously to Example 2 from 1 - (methyl - 2 -methyl - 
phenyl) -piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl- 

v. 

pentanoate . 

i 

Yie^d: 0.21 g (49.6 % of theory), 
C 24 H 32 N 2°2 < M = 380.53) 
Calc.: molecular peak (M) + = 380 
Found: molecular peak (M) + = 380 

Example 11 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (3 -methyl -phenyl) -piperazin- 1 - 
yll -pentanoate 

Prepared analogously to Example 2 from 1- (3 -methyl -phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0.2 g (30 % of theory), 

C 24 H 32 N 2°2 < M = 380.53) 

Calc. : molecular peak (M) + = 380 

Found: molecular peak (M) + = 380 

Example 12 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (4 -methyl -phenyl ) -piperazin-1- 
yll -pentanoate 

Prepared analogously to Example 2 from 1- (4 -methyl -phenyl ) - 
piperazine and methyl 5 -bromo-2 -methyl -2 -phenyl -pentanoate . 
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Yield: 0.22 g (51.6 % of theory), 
C 24 H 32 N 2°2 < M = 380.53) 
Calc. : molecular peak (M) + = 380 
Found: molecular peak (M) + = 380 

Example 13 

Methyl 2 -methyl -2 -phenyl - 5 - [4- (3 , 4 -dimethyl -phenyl ) -piperazin- 

1-yll -pentanoate 

Prepared analogously to Example 2 from 1 -( 3 , 4 -dimethyl - 
phenyl ) -piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl - 
pentanoate . 

Yield: 0.25 g (36.1 % of theory), 
C25H34N2O2 (M = 394.56) 

Calc.: molecular peak (M) + = 394 
Found: molecular peak (M) + = 3 94 

Example 14 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (4 -ethyl -phenyl) -piperazin-1 - 

yll -pentanoate 

Prepared analogously to Example 2 from 1- (4 -ethyl -phenyl) - 

piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0.11 g (33.2 % of theory), 

C 25 H 34 N 2°2 < M = 394.56) 

Calc. : molecular peak (M) + = 3 94 

Found: molecular peak (M) + = 3 94 

Example 15 

Methyl 2 -methyl -2 -phenyl -5- [4- (2 -met hoxy- phenyl ) -piperazin- 1 - 
yl] -pentanoate 

Prepared analogously to Example 2 from 1- ( 2 -met hoxy -phenyl ) - 
piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 
Yield: 1.45 g (69.7 % of theory), 
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C 24 H 32 N 2°3 < M = 396.53) 

Calc. : molecular peak (M) + = 396 

Found: molecular peak (M) + = 396 

Example 16 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (3 -methoxy-phenyl ) -piperazin-1- 
vl] -pentanoate 

Prepared analogously to Example 2 from 1- (3 -methoxy-phenyl ) - 

piperazine and methyl 5-bromo-2-methyl-2-phenyl-pentanoate . 

Yield: 1.65 g (79.3 % of theory), 

C 24 H 32 N 2°3 < M = 396.53) 

Calc.: molecular peak (M) + = 396 

Found: molecular peak (M) + = 396 

\ 

Example 17 

Methyl 2 -methyl -2 -phenyl -5- [4- (4 -methoxy-phenyl ) -piperazin-1- 
vll -pentanoate 

Prepared analogously to Example 2 from 1- (4 -methoxy-phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl -pentanoate . 

Yield: 1.67 g (80.3 % of theory), 

Melting point: 62-65°C 

C 24 H 32 N 2°3 ( M = 396.53) 

Calc.: molecular peak (M) + = 396 

Found: molecular peak (M) + = 396 

Example 18 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- ( 2 -ethoxy -phenyl) -piperazin- 1 - 
vl] -pentanoate 

Prepared analogously to Example 2 from 1 - ( 2 -ethoxy-phenyl ) - 
piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl -pentanoate . 
Yield: 1.54 g (64.5 % of theory), 
C 25 H 34 N 2°3 < M = 410.56) 
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Calc.: molecular peak (M) + = 410 
Found: molecular peak (M) + = 410 

Example 19 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- ( 4 -benzyloxy-phenyl ) -piperazin- 

1-yl] -pentanoate 

Prepared analogously to Example 2 from 1- (4 -benzyloxy-phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl -pentanoate . 

Yield: 0.29 g (64.6 % of theory), 

Melting point: 82-83°C 

C 3 0 H 36 N 2O 3 < M = 472.63) 

Calc.: molecular peak (M) + = 472 

Found: molecular peak (M) + = 472 

Example 2 0 

Methyl 2 -methyl -2 -phenyl -5- [4- (benzo [1,3] dioxol-5-yl) - 

piperazin-l-vll -pentanoate 

Prepared analogously to Example 2 from 1 -benzo [1 , 3 ] dioxol - 5 - 
yl-piperazine and methyl 5 -bromo - 2 -methyl - 2 -phenyl -pentanoate . 
Yield: 0.18 g (25 % of theory) 

Example 21 

Methyl 2 -methyl -2 -phenyl- 5- [4- (4 -nitro-phenyl ) -piperazin- 1 - 

yll -pentanoate 

Prepared analogously to Example 2 from 1- (4 -nitro-phenyl ) - 

piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl -pentanoate . 

Yield: 5.3 g (73.5 % of theory), 

Melting point: 123-124°C 

C 23 H 29 N 3°4 < M = 411.50) 

Calc.: molecular peak (M) + = 411 

Found: molecular peak (M) + = 411 
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Example 22 

Methyl 2-methyl-2-phenyl-5- [4- (4 -amino-phenyl ) -piperazin-1- 
vll -pentanoate 

A suspension of 5 g (0.012 mol) of methyl 2 -methyl - 2 -phenyl - 
5- [4- (4 -nitro-phenyl ) -piperazin- 1-yl] -pentanoate, 1 g of 
palladium (10% on charcoal) in 200 ml of ethyl acetate and 100 
ml of methanol is stirred for four hours at ambient 
temperature in a Parr apparatus under 50 psi hydrogen 
pressure. The catalyst is filtered off and activated charcoal 
is added to the filtrate. After removal of the activated 
charcoal the solvent is distilled off. 
Yield: 4.25 g (91.7 % of theory), 
C23B31N3O2 < M = 381.52) 
Calc.: molecular peak (M) + = 381 
Fourid: molecular peak (M) + = 381 

Example 23 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (4 -acetylamino-phenyl ) - 

piperazin-l-yll -pentanoate 

0.28 ml (0.003 mol) of acetic anhydride are added to a 
solution of 0.8 g (0.002 mol) of methyl 2 -methyl -2 -phenyl - 
5- [4- (4 -amino -phenyl ) -piperazin- 1-yl] -pentanoate in 40 ml of 
acetic acid, the mixture is stirred for 14 hours at ambient 
temperature and then heated to 70°C for 4 hours. The solvent is 
distilled off using the rotary evaporator. 
Yield: 0.5 g (56.3% of theory), 
C25H33N3O3 (M = 423.56) 

Calc.: molecular peak (M) + = 423 
Found: molecular peak (M) + = 423 

Example 24 



Methyl 2 -methyl - 2 -phenyl - 5 - [4- (4 -methanesulphonylamino- 
phenyl) -piperazin- 1-yll -pentanoate 



0.25 g (0.001 mol) of methanesulphonic acid anhydride are 
added to a solution of 0.5 g (0.001 mol) of methyl 2 -methyl -2- 
phenyl - 5 - [4- ( 4 - amino -phenyl ) -piperazin- 1 -yl] -pentanoate in 20 
ml of tetrahydrof uran and 1 ml (0.007 mol) of triethylamine 
while cooling with ice and the mixture is stirred for 14 hours 
at ambient temperature. The reaction mixture is poured onto 
water, extracted with ethyl acetate and dried over sodium 
sulphate. It is purified by column chromatography on silica 
gel (eluant: ethyl acetate) . 
Yield: 0.08 g (13.3% of theory), 
C24H33N3O4S (M = 459.61) 

Calc. : molecular peak (M) + = 459 
Found: molecular peak (M) + = 459 

Example 2 5 

Methyl 2 -methyl -2 -phenyl -5- [4- ( 3 -ethoxycarbonyl -phenyl ) - 

piperazin-l-yll -pentanoate 

Prepared analogously to Example 2 from 1- ( 3 - ethoxycarbonyl - 
phenyl ) -piperazine and methyl 5 -bromo- 2 -methyl - 2 -phenyl - 
pentanoate . 

Yield: 0.07 g (14.1 % of theory), 
C 26 H 34 N 2°4 < M = 438.57) 
Calc.: molecular peak (M+H) + = 439 
Found: molecular peak (M+H) + = 439 

Example 2 6 

Methyl 2 -methyl - 2 -phenyl - 5 - [4- (4 -met hoxycarbonyl -phenyl ) - 

piperazin-l-yll -pentanoate 

Prepared analogously to Example 2 from 1- (4 -methoxycarbonyl - 
phenyl) -piperazine and methyl 5 -bromo- 2 -methyl -2 -phenyl - 
pentanoate . 

Yield: 0.08 g (20.8 % of theory), 
Melting point: 121-122°C 
C 25 H 32 N 2°4 < M = 424.54) 
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Calc. : molecular peak (M+H) + = 425 
Found: molecular peak (M+H) + = 425 

Example 2 7 

Methyl 5- ( 4 -biphenyl -4 -yl -piperazin- 1 -yl ) - 2 -methyl - 2 -phenyl - 
pentanoate 

a. ' l-Benzvl-4-biphenyl-4-yl-piperazine 

1.6 ml (0.05 mol) of n-butyllithium solution in n-hexane is 
added dropwise to a solution of 8 . 81 g (0 . 05 mol) of 
1 -benzylpiperazine in 50 ml of anhydrous tetrahydrof uran under 
argon at 0°C and stirred for one hour. Then 9.21 g (0.05 mol) 
of 4 -methoxybiphenyl are added and the reaction mixture is 
refluxed for 12 hours. The solvent is then evaporated off, the 
residue is combined with 150 ml of 2N hydrocholoric acid 
followed by diethyl ether and the precipitate formed is 
filtered off. The precipitate is washed with diethyl ether, 
suspended in 20% sodium carbonate solution and extracted 
several times with dichloromethane . After drying over 
magnesium sulphate the solvent is eliminated and the residue 
is washed with ethyl acetate and diethyl ether. 
Yield: 12.5 g (85 % of theory), 
Melting point: 146-148°C 

b . 1 -Biphenyl -4 -yl -piperazine 

A suspension of 12.45 g (0.037 mol) of 1 -benzyl -4 -biphenyl - 
4 -yl -piperazine and 4 g of palladium hydroxide in 360 ml of 
methanol is stirred in a Parr apparatus for 6 hours at ambient 
temperature under a hydrogen pressure of 50 psi . The catalyst 
is separated off and the filtrate is evaporated down. 
Yield: 8.64 g (95.6 % of theory), 
Melting point: 134-138°C 



c. Methyl 5- ( 4 -biphenyl -4 -yl -piperazin- 1 -yl ) - 2 -methyl - 2 - 
phenyl -pentanoate 
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Prepared analogously to Example 2 from l-biphenyl-4-yl- 

piperazine and methyl 5 -bromo-2 -methyl -2 -phenyl -pentanoate . 

Yield: 0.14 g (37.7 % of theory), 

Melting point: 103°C 

C 29 H 34 N 2°2 < M = 442.60) 

Calc. : molecular peak (M) + = 442 

Found: molecular peak (M) + = 442 

Example 2 8 

Methyl 5- (4 -biphenyl - 3 -yl -piperazin- 1 -yl ) - 2 -methyl - 2 -phenyl - 
pentanoate 

a . 1 -Biphenyl - 3 -yl -piperazine -dihvdrochloride 

A suspension of 1 g (4.29 mmol) 3 -bromobiphenyl , 2.2 g (25.54 
mmol) of piperazine and 2.499 g (26 mmol) of sodium tert . 
butoxide in 40 ml of toluene is heated to 80°C under nitrogen. 
Then 0.01 g (0.011 mmol) of tris (dibenzylideneacetone) - 
dipalladium(O) and 0.02 g (0.032 mmol) of 2 , 2 1 -bis (diphenyl - 
phosphino) -1 , 1 ' -binaphthyl are added, the mixture is heated to 
86 for 7 hours and stirred for 14 hours at ambient 
temperature. Water and ethyl acetate are added successively, 
the organic phase is separated off, dried over sodium sulphate 
and concentrated by evaporation. The residue is combined with 
an ethereal hydrochloric acid solution and diisopropyl ether 
and the precipitate formed is filtered off. 
Yield: 1.05 g (78.6 % of theory), 
Melting point: 219-221°C 
C 16 H 18 N 2 (M = 238.34) 
Calc: molecular peak (M+H) + = 239 
Found: molecular peak (M+H) 4 * = 23 9 

b. methyl 5- (4-biphenyl-3-yl-piperazin-l-yl) - 2 -methyl -2- 
phenyl -pentanoate 
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Prepared analogously to Example 2 from 1 -biphenyl -3 -yl - 
piperazine-dihydrochloride and methyl 5 -bromo-2 -methyl -2 - 
phenyl -pentanoate . 

Yield: 0.18 g (63.2 % of theory), 
C 29 H 34 N 2°2 < M = 442.60) 
Calc.: molecular peak (M+H) + = 443 
Found: molecular peak (M+H) + = 443 

The following compounds may be prepared analogously to the 
method described in Example 32: 

(1) ethyl 5- (4 -biphenyl - 4 -yl -piperazin- 1 -yl ) -2 -methyl -2- 
phenyl -pentanoate 

i 

(2) [propyl 5- ( 4 -biphenyl - 4 -yl -piperazin- 1 -yl ) -2 -methyl-2 - 
phenyl -pentanoate 

(3) isopropyl 5- (4-biphenyl-4-yl-piperazin-l-yl) -2-methyl-2- 
phenyl -pentanoate 

(4) ethyl 5- (4 -biphenyl - 3 -yl -piperazin- 1 -yl ) -2-methyl-2- 
phenyl -pentanoate 

(5) propyl 5- (4 -biphenyl - 3 -yl -piperazin- 1 -yl ) -2 -methyl -2 - 
phenyl -pentanoate 

(6) isopropyl 5- (4-biphenyl-3-yl-piperazin-l-yl) -2-methyl-2- 
phenyl -pentanoate 

(7) methyl 5- [4- (4 ' -f luoro-biphenyl-4-yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(8) ethyl 5- [4- (4 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl -2 -phenyl -pentanoate 

(9) propyl 5- [4- (4 1 -f luoro-biphenyl-4 -yl ) -piperazin-l-yl] -2- 
methyl -2 -phenyl -pentanoate 
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(10) isopropyl 5- [4- (4 1 - f luoro-biphenyl -4 -yl ) -piperazin- 1 -yl ] - 
2 -methyl - 2 -phenyl -pentanoate 

(11) methyl 5- [4- (3 1 -f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 

(12) ethyl 5- [4- (3 ' -f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(13) propyl 5- [4- (3 ' -f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(14) isopropyl 5- [4- (3 ' - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -methyl -2 -phenyl -pentanoate 

(15) methyl 5- [4- (2 ■ -f luoro-biphenyl -4 -yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(16) ethyl 5- [4- (2 1 -f luoro-biphenyl -4 -yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(17) propyl 5- [4- (2 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl -2 -phenyl -pentanoate 

(18) isopropyl 5- [4- (2 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(19) methyl 5- [4- (4 ' -chloro-biphenyl-4-yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(20) ethyl 5- [4- (4 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(21) propyl 5- [4- (4 ' -chloro-biphenyl-4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 
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(22) isopropyl 5- [4- (4 ■ - chloro -biphenyl - 4 -yl ) -piperazin- 1 -yl ] - 
2 -methyl -2 -phenyl -pentanoate 

(23) methyl 5- [4- (3 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pent anoat e 

(24) ethyl 5- [4- (3 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoat e 

(25) propyl 5- [4- (3/' -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(26) isopropyl 5- [4- (3 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(27) \ methyl 5- [4- (2 ■ -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(28) ethyl 5- [4- (2 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(29) propyl 5- [4- (2 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(30) isopropyl 5- [4- (2 ' -chloro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(31) methyl 5- [4- (4 1 -trif luoromethyl -biphenyl -4 -yl ) - piperazin - 
1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(32) ethyl 5- [4- (4 1 -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
l-yl] -2 -methyl -2 -phenyl -pentanoate 

(33) propyl 5- [4- (4 1 -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
l-yl] - 2 -methyl - 2 -phenyl -pentanoate 
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(34 ) isopropyl 5 - [4 - (4 • - trif luoromethyl -biphenyl -4 -yl ) - 
piperazin- 1 -yl] - 2 -methyl -2 -phenyl -pentanoate 

(35) 5 methyl - [4- (3 ' - trif luoromethyl -biphenyl - 4 -yl ) - 
piperazin- 1 -yl] - 2 -methyl -2 -phenyl -pentanoate 

(36) ethyl 5- [4- (3 1 - trif luoromethyl -biphenyl - 4 -yl ) -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(37) propyl 5- [4- (3 1 - trif luoromethyl -biphenyl - 4 -ylj -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(38) isopropyl 5- [4- (3 1 -trif luoromethyl -biphenyl -4 -yl ) - 
piperazin- 1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(39) methyl 5- [4- (2 1 -trif luoromethyl -biphenyl -4 -yl) -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(40) ethyl 5- [4- (2 ' - trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1-yl] -2 -methyl -2 -phenyl -pentanoate 

(41) propyl 5- [4- (2 ' -trif luoromethyl -biphenyl -4 -yl) -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(42) isopropyl 5- [4- (2 1 -trif luoromethyl -biphenyl -4 -yl) - 
piperazin- 1 -yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(43) methyl 5- [4- (4 ■ -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(44) ethyl 5- [4- (4 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(45) propyl 5- [4- (4 ' -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 
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(46) isopropyl 5- [4- (4 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(47) methyl 5- [4- (3 ' -methyl -biphenyl -4 -yl ) -piperazin- 1 -yl ] -2- 
methyl - 2 -phenyl -pentanoate 

(48) ethyl 5- [4- (3 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 

(49) propyl 5- [4- (3'' -methyl -biphenyl -4 -yl ) -piperazin- 1 -yl] -2- 
methyl - 2 -phenyl -pentanoate 

(50) isopropyl 5- [4- (3 ' -methyl -biphenyl -4 -yl) -piperazin- 1-yl] - 
2 -methyl -2 -phenyl -pentanoate 

(51) \ methyl 5- [4- (2 1 -methyl -biphenyl- 4 -yl ) -piperazin- 1 -yl] -2- 
methyl - 2 -phenyl -pentanoate 

(52) ethyl 5- [4- (2 1 -methyl -biphenyl -4 -yl ) -piperazin- 1-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(53) propyl 5- [4- (2 1 -methyl -biphenyl -4 -yl ) -piperazin- 1 -yl] -2- 
methyl - 2 -phenyl -pentanoate 

(54) isopropyl 5- [4- (2 ' -methyl -biphenyl -4 -yl ) -piperazin- 1-yl] - 
2 -methyl -2 -phenyl -pentanoate 

(55) methyl 5- [4- (4 1 -methoxy-biphenyl-4-yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(56) ethyl 5- [4- (4 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(57) propyl 5- [4- (4 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 
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(58) isopropyl 5- [4- (4 * -methoxy-biphenyl - 4 -yl ) -piperazin-l- 
yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(59) methyl 5- [4- (3 ' -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(60) ethyl 5- [4- (3 1 -methoxy-biphenyl -4 -yl ) -piperazin- 1 -yl ] -2- 
methyl - 2 -phenyl -pentanoate 

(61) propyl 5- [4- (3 1 -methoxy-biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(62) isopropyl 5- [4- (3 1 -methoxy-biphenyl -4 -yl ) -piperazin-l- 
yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(63 ) methyl 5- [4- (2 ' -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(64) ethyl 5- [4- (2 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(65) propyl 5- [4- (2 ' -methoxy-biphenyl- 4 -yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(66) isopropyl 5- [4- (2 1 -methoxy-biphenyl -4 -yl ) -piperazin-l- 
yl] -2 -methyl - 2 -phenyl -pentanoate 

(67) methyl 5- [4- (4 1 -f luoro-biphenyl-3-yl) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 

(68) ethyl 5- [4- (4 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 

(69) propyl 5- [4- (4 ' - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pentanoate 
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(70) isopropyl 5- [4- (4 1 - f luoro-biphenyl - 3 -yl ) -piperazin- 1 -yl ] - 
2 -methyl -2 -phenyl -pent anoate 

(71) methyl 5- [4- (3 ' - f luoro-biphenyl - 3 -yl ) -piperazin- 1 -yl] -2- 
methyl - 2 -phenyl -pentanoate 

(72) ethyl 5- [4- (3 ! - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(73) propyl 5- [4- (3'' - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(74) isopropyl 5- [4- (3 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl -2 -phenyl -pentanoate 

f 

(75) ' ; methyl 5- [4- (2 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(76) ethyl 5- [4- (2 ' -f luoro-biphenyl -3 -yl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(77) propyl 5- [4- (2 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(78) isopropyl 5- [4- (2 * - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(79) methyl 5- [4- (4 ' -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
met hyl - 2 -phenyl -pentanoate 

(80) ethyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(81) propyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 
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(82) isopropyl 5- [4- (4 ' - chloro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(83) methyl 5- [4- (3 ' -chloro-biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(84) ethyl 5- [4- (3 ' -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(85) propyl 5- [4- (3 1 -chloro -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
met hyl - 2 -phenyl -pentanoate 

(86) isopropyl 5- [4- (3 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(87) methyl 5- [4- (2 ' -chloro -biphenyl - 3 -yl ) -piperazin-l-yl] -2 - 
methyl - 2 -phenyl -pentanoate 

(88) ethyl 5- [4- (2 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(89) propyl 5- [4- (2 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(90) isopropyl 5- [4- (2 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -me thyl - 2 -phenyl -pentanoate 

(91) methyl 5- [4- (4 ' - trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
l-yl] - 2 -methyl - 2 -phenyl -pentanoate 

(92) ethyl 5- [4- (4 • -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
l-yl] - 2 -methyl - 2 -phenyl -pentanoate 

(93) propyl 5- [4- (4 ' -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
l-yl] -2 -methyl -2 -phenyl -pentanoate 
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(94) isopropyl 5- [4- (4 1 - trif luoromethyl -biphenyl - 3 -yl ) 
piperazin-l-yl] -2 -methyl -2 -phenyl -pent anoate 



(95) methyl 5 - [4- (3 1 -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
1 -yl] -2 -methyl -2 -phenyl -pent anoate 

(96) ethyl 5- [4- (3 1 -trif luoromethyl -biphenyl -3 -yl ) -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pent anoate 

(97) propyl 5- [4- (3< f -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
1-yl] -2 -methyl -2 -phenyl -pent anoate 

(98) isopropyl 5- [4- (3 1 -trif luoromethyl -biphenyl - 3 -yl ) - 
pip^raz in- 1 -yl ] - 2 -methyl - 2 -phenyl -pent anoate 

j 

i 

(9 9)\ methyl 5- [4- (2 1 -trif luoromethyl -biphenyl -3 -yl) -piperazin- 
1-yl] -2 -methyl -2 -phenyl -pent anoate 

(10 0) ethyl 5- [4- (2 ' -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
1 -yl ] - 2 -methyl - 2 -phenyl -pent anoate 

(101) propyl 5- [4- (2 » -trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin- 1-yl] -2 -methyl -2 -phenyl -pent anoate 

(102) isopropyl 5- [4- (2 1 -trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin- 1-yl] -2 -methyl -2 -phenyl -pent anoate 

(103) methyl 5- [4- (4 1 -methyl -biphenyl - 3 -yl ) -piperazin- 1-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(104) ethyl 5- [4- (4 ' -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(105) propyl 5- [4- (4 • -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 
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(10 6 ) isopropyl 5- [4- (4 1 -methyl -biphenyl - 3 -yl) -piperazin- 1 - 
yl] - 2 -methyl - 2 -phenyl -pent anoate 

(107) methyl 5- [4- (3 1 -methyl -biphenyl - 3 -yl ) -piperazin- 1 -yl ] -2- 
methyl - 2 -phenyl -pentanoate 

(108) ethyl 5- [4- (3 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(109) propyl 5- [4- (3 • -methyl -biphenyl-3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(110) isopropyl 5- [4- (3 1 -methyl -biphenyl - 3 -yl ) -piperazin-l- 
yl] - 2 -methyl - 2 -phenyl -pentanoate 

(111) methyl 5- [4- (2 ' -methyl -biphenyl- 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(112 ) ethyl 5- [4- (2 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(113) propyl 5- [4- (2 ' -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(114 ) isopropyl 5- [4- (2 1 -methyl -biphenyl - 3 -yl ) -piperazin-l- 
yl] -2 -methyl -2 -phenyl -pentanoate 

(115) methyl 5- [4- (4 1 -methoxy-biphenyl-3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(116) ethyl 5- [4- (4 1 -methoxy-biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(117) propyl 5- [4- (4 ' -methoxy-biphenyl-3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 




- 40 - 

(118) isopropyl 5- [4- (4 ' -methoxy-biphenyl - 3 -yl ) -piperazin- 1 - 
yl ] - 2 -methyl - 2 -phenyl -pentanoat e 

(119) methyl 5- [4- (3 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(12 0) ethyl 5- [4- (3 * -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(121) propyl 5- [4- (3 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 - methyl - 2 -phenyl -pentanoate 

(122) isopropyl 5- [4- (3 ' -methoxy-biphenyl - 3 -yl ) -piperazin-l- 
yl] -2 -methyl -2 -phenyl -pentanoate 

(123) methyl 5- [4- (2 ' -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl -2 -phenyl -pentanoate 

(124) ethyl 5- [4- (2 1 -methoxy-biphenyl -3 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(125) propyl 5- [4- (2 ' -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -methyl - 2 -phenyl -pentanoate 

(126) isopropyl 5- [4- (2 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l- 
yl ] - 2 -methyl - 2 -phenyl -pentanoate 

(127) methyl 5- [4- ( 3 - thiazol -2 -yl-phenyl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(128) methyl 5- [4- (3 -thiophen- 3 -yl-phenyl) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(129) methyl 5- {4- [3- ( 1H- imidazol -4 -yl ) -phenyl] -piperazin-l- 
yl } - 2 -methyl - 2 -phenyl -pent anoate 



- 41 - 

(13 0) methyl 5- {4- [3- ( lH-pyrrol - 2 -yl ) -phenyl] -piperazin- 1 -yl } - 
2 -methyl - 2 -phenyl -pentanoate 

(131) methyl 5- {4- [3- ( lH-benzoimidazol - 2 -yl ) -phenyl] - 
piperazin- 1 -yl } - 2 -methyl - 2 -phenyl -pentanoate 

(132) methyl 5- [4- ( 4 - thiazol - 2 -yl -phenyl ) -piperazin- 1-yl] -2- 
methyl -2 -phenyl -pentanoate 

(133) methyl 5- [4- ( 4 - thiophen- 3 -yl -phenyl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(134) methyl 5- {4 - [4- ( 1H- imidazol -4 -yl ) -phenyl] -piperazin-l- 
yl } - 2 -methyl - 2 -phenyl -pentanoate 

(13 5) methyl 5- {4- [4- ( 1H -pyrrol - 2 -yl ) -phenyl] -piperazin-l-yl} - 
2 -methyl -2 -phenyl -pentanoate 

(136) methyl 5- {4- [4- (lH-benzoimidazol -2 -yl ) -phenyl] - 
piperazin-l-yl } - 2 -methyl -2 -phenyl -pentanoate 

(137) methyl 5- [4- (4-pyridin-2-yl-phenyl) -piperazin-l-yl] -2- 
me thyl - 2 -phenyl -pent anoate 

(138) methyl 5- [4- (4 -pyridin- 2 -yl -phenyl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(139) methyl 5- [4- ( 6 -phenyl -pyridin-2 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(140) methyl 5- [4- (4 -phenyl -pyrimidin- 2 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 

(141) methyl 5- [4- ( 2 -phenyl -pyrimidin- 5 -yl ) -piperazin-l-yl] -2- 
methyl - 2 -phenyl -pentanoate 
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(142) methyl 5- [4- ( 5-phenyl -pyridin-2 -yl ) -piperazin- 1 -yl ] -2- 
me t hyl - 2 -phenyl -pentanoat e 

r 

(143) methyl 5- [4- ( 5 -phenyl - thiophen- 2 -yl ) -piperazin- 1 -yl] -2- 
me thyl - 2 -phenyl -pentanoate 

(144) methyl 5- [4- ( 5 -phenyl -oxazol -2 -yl ) -piperazin- 1 -yl ] -2- 
me thyl - 2 -phenyl -pentanoate 

(145) methyl 5- (4- [2,2'] bipyridinyl-6-yl-piperazin-l-yl ) -2- 
me thyl - 2 -phenyl -pentanoate 

(146) methyl 5- (4 -biphenyl -4 -yl -piperazin- 1 -yl ) - 2 -methyl - 2 - (4- 

f luoro-phenyl ) -pentanoate 

I 
f 

(147) methyl 5- (4-biphenyl-3-yl-piperazin-l-yl) -2 -methyl -2- (4- 
f luorophenyl ) -pentanoate 
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Example 2 9 

Methyl 2 -ethyl - 2 -phenyl - 5 - ( 4 -phenyl -piperazin- 1 -yl ) - pentanoate 



a . methyl 2 -phenylbutanecarboxvlate 

15 g (0.091 mol) of 2 -phenylbutanecarboxylic acid are 
dissolved in 150 ml of methanolic hydrochloric acid and 
stirred for 18 hours at ambient temperature. The solvent is 
removed and the residue is extracted with ethyl acetate and 
saturated sodium hydrogen carbonate solution. The organic 
phases are extracted with water and saturated saline solution, 
dried over magnesium sulphate and evaporated down. 
Yield: 14.4 g (88.8 % of theory), 
C 11 H 14°2 < M = 178.23) 

Calc . : molecular peak (M+Na) + = 201 
Found: molecular peak (M+Na) + = 201 

b . methyl 5 -bromo- 2 -ethyl -2 -phenyl -pentanoate 

15 g of n-butyllithium (0.081 mol) as a 2.5-molar solution in 
hexane are added dropwise to a solution of 11.35 ml (0.081 
mol) of diisopropylamine in 2 00 ml of anhydrous 
tetrahydrof uran at -3 0°C and the mixture is stirred for 10 
minutes at -10°C. At -76°C 14.4 g (0.081 mol) of methyl 2- 
phenylbutanecarboxylate are added dropwise and the mixture is 
stirred for 3 0 minutes at this temperature. Then 8.62 ml 
(0.085 mol) of 1 , 3 -dibromopropane are added, once it has all 
been added the cooling bath is removed and the mixture is 
stirred for 14 hours at ambient temperature. The reaction 
solution is poured onto 1.2 1 of water and extracted with 
diethylether . The organic phases are extracted with water, 
dried over sodium sulphate and the solvent is eliminated. The 
residue is distilled under a high vacuum. 
Yield: 10.1 g (41.7 % of theory), 
Boiling point: 127°C at 0.22 mbar 



.3LGO'^9'ZS t3 S -m 070202 
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c. methyl 2 -ethyl -2 -phenyl -5- (4 -phenyl-piperazin- 1-yl ) - 

pentanoate 

0.2 g (1.23 mmol) of 1 -phenylpiperazine , 0.33 g (1.1 mmol) of 
ethyl 5-bromo-2-ethyl-2-phenyl-pentanoate and 0.166 g 
(1.2 mmol) of potassium carbonate are dissolved in 20 ml of 
acetonitrile . The mixture is stirred for 8 hours at 60°C and 
for 14 hours at ambient temperature. Then the reaction mixture 
is poured onto water and extracted with ethyl acetate. The 
organic phase is dried over sodium sulphate and the solvent is 
distilled off using' the rotary evaporator. After column 
chromatography on silica gel (eluant: dichloromethane/methanol 
=20:1) a yellow oil remains. 
Yield: 0.336 g (71.6 % of theory), 
C 24 H 32 N 2°2 < M = 380.53) 
Cald.: molecular peak (M+H) + = 381 
Found: molecular peak (M+H) + = 381 

Example 3 0 

Methyl 2 -ethyl -2 -phenyl - 5 - [4- (4 -chloro-phenyl ) -piperazin- 1 - 

yl] - pentanoate 

Prepared analogously to Example 2 from 1- (4 -chloro-phenyl ) - 

piperazine and methyl 5 -bromo- 2 -ethyl - 2 -phenyl -pentanoate . 

Yield: 0,76 g (45.8 % of theory), 

c 24 H 31 clN 2°2 < M = 414.98) 

Calc. : molecular peak (M) + = 414/416 

Found: molecular peak (M) + = 414/416 

Example 31 

Methyl 5- (4 -biphenyl -4 -yl -piperazin- 1 -yl ) -2 -ethyl -2 -phenyl - 

pentanoate 

Prepared analogously to Example 2 from 1 -biphenyl- 4 -yl- 
piperaz ine and methyl 5 -bromo- 2 -ethyl - 2 -phenyl -pentanoate . 
Yield: 0.4 g (54.7 % of theory), 
C 30 H 36 N 2°2 < M = 456.63) 
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Melting point: 84-87°C 

Calc.: molecular peak (M) + = 456 

Found: molecular peak (M) + = 456 

Example 3 2 

Methyl 5- [4- (3 ' - trif luoromethyl -biphenyl -3 -yl ) -piperazin- 1 - 
vll -2 -ethyl -2 -phenyl -pent anoate 

a . tert . butyl 4 - (3 -bromo-phenyl ) -piperazine-1 -carboxylate 
6 ml (0.043 mol) of triethylamine and 5 g (0.023 mol) of 
pivalic anhydride are added to a solution of 5.1 g (0.021 mol) 
of 1- ( 3 -bromo-phenyl ) -piperazine in 80 ml of tet rahydrof uran . 
The reaction solution is stirred for 3 hours at 60°C. Then it 
is poured onto water, extracted with ethyl acetate and the 
organic phase is dried over sodium sulphate. A yellow oil 
remains . 

b . tert . butyl 4- (3 1 -trif luoromethyl -biphenyl -3 -yl ) - 

piperazine-1 -carboxylate 

A suspension of 1.5 g (4.39 mmol) of tert. butyl 4-(3-bromo- 
phenyl) -piperazine-l-carboxylate, 0.93 g (4.89 mmol) of 3-tri- 
fluoroboric acid, 0.05 g (0.22 mmol) of palladium acetate, 
1.64 g (4.4 mmol) of tetrabutylammonium iodide and 1.2 g 
(10.71 mmol) of potassium tert, butoxide in 15 ml of water is 
refluxed for 5 hours under nitrogen. Then the solvent is 
distilled off. The misture is purified by column 
chromatography on silica gel (eluant: cyclohexane/ethyl 
acetate = 4:1). 

Yield: 0.75 g (42 % of theory), 
C 22 H 25 F 3 N 2°2 < M= 406.45) 
Melting point: 104°C 

Calc. : molecular peak (M+H) + = 407 
Found: molecular peak (M+H) + = 407 



c. 1- (3 ' -trif luoromethyl -biphenyl- 3 -yl) -piperazine 
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A solution of 0.7 g (1.72 mmol) of tert. butyl 4- (3'- 
trif luoromethyl-biphenyl-3-yl) -piperazine-l-carboxylate and 3 
ml of trif luoroacetic acid in 70 ml of dichloromethane is 
stirred for 14 hours at ambient temperature. Then the solvent 
is distilled off, the residue is made alkaline with 2N sodium 
hydroxide solution and extracted with ethyl acetate. The 
organic phase is dried over sodium sulphate . 
Yield: 0.31 g (58.5 % of theory), 
C 17 H 17 F 3 N 2 (M = 306.34) 

Melting point: 87°C,' 

Calc. : molecular peak (M+H) + = 307 
Found: molecular peak (M+H) + = 307 

d. methyl 5- [4- (3 ' -trif luoromethyl-biphenyl-3-yl) -piperazin-1- 
yll -2 -ethyl -2 -phenyl -pentanoate 

Prepared analogously to Example 2a from 1- (3 ' -trif luoromethyl- 

biphenyl-3 -yl ) -piperazine, methyl 5-bromo-2-ethyl-2-phenyl- 

pentanoate and dimethylf ormamide . 

Yield: 0,.3 g (24.7 % of theory), 

C 31 H 35 F 3 N 2°2 ( M== 524.63) 

Calc: molecular peak (M+H) + = 525 

Found: molecular peak (M+H) + = 525 

Example 3 3 

Methyl 5- (4-biphenyl-3-yl-piperazin-l-yl) -2-ethyl-2-phenyl- 
pentanoate 

Prepared analogously to Example 2 from l-biphenyl-3-yl- 

piperazine-dihydrochloride and methyl 5-bromo-2-ethyl-2- 

phenyl -pentanoate . 

Yield: 0.6 g (81.8 % of theory), 

C 30 H 36 N 2°2 < M = 456.63) 

Calc. : molecular peak (M) + = 456 

Found: molecular peak (M) + = 456 



The following compounds may be prepared using the method 
described in Example 32 : 

(1) ethyl 5- [4- (4 -chloro-phenyl ) -piperazin-l-yl] -2-ethyl-2- 
phenyl -pentanoate 

(2) propyl 5- [4- (4 -chloro-phenyl ) -piperazin-l-yl] - 2 -ethyl - 2 - 
phenyl -pentanoate 

(3) isopropyl 5- [4- (4 -chloro-phenyl ) -piperazin-l-yl] -2-ethyl- 
2 -phenyl -pentanoate 

(4) ethyl 5- ( 4 -biphenyl -4 -yl -piperazin- 1 -yl ) - 2 -ethyl - 2 -phenyl - 
pentanoate 

(5) propyl 5- (4 -biphenyl -4 -yl -piperazin- 1 -yl ) -2-ethyl-2- 
phenyl -pentanoate 

(6) isopropyl 5- (4-biphenyl-4-yl-piperazin-l-yl) -2-ethyl-2- 
phenyl -pentanoate 

(7) ethyl 5- (4 -biphenyl -3 -yl -piperazin- 1 -yl ) -2 -ethyl -2 -phenyl - 
pentanoate 

(8) propyl 5- (4 -biphenyl-3 -yl-piperazin-l-yl ) -2-ethyl-2- 
phenyl -pentanoate 

(9) isopropyl 5- (4 -biphenyl - 3 -yl -piperazin- 1 -yl ) -2-ethyl-2- 
phenyl -pentanoate 

(10) methyl 5- [4- (4 ' - f luoro -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(11) ethyl 5- [4- (4 ■ - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
e t hyl - 2 -phenyl -pentanoate 
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(12) propyl 5- [4- (4 ' -f luoro-biphenyl -4 -yl) -piperazin- 1 -yl] -2- 
ethyl - 2 -phenyl -pent anoate 

(13) isopropyl 5- [4- (4 1 - f luoro-biphenyl -4 -yl ) -piperazin- 1 -yl ] 
2 -ethyl - 2 -phenyl -pentanoate 

(14) methyl 5- [4- (3 1 - f luoro-biphenyl -4 -yl ) -piperazin- 1 -yl ] -2- 
et hyl - 2 -phenyl -pentanoate 

(15) ethyl 5- [4- (3 1 f- f luoro-biphenyl -4 -yl ) -piperazin- 1 -yl ] -2- 
ethyl - 2 -phenyl -pentanoate 

(16) propyl 5- [4- (3 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(17) = isopropyl 5- [4- (3 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(18) methyl 5- [4- (2 ' -f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(19) ethyl 5- [4- (2 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(20) propyl 5- [4- (2 ' - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(21) isopropyl 5- [4- (2 1 - f luoro-biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(22) methyl 5- [4- (4 ' -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(23) ethyl 5- [4- (4 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(24) propyl 5- [4- (4 1 -chloro-biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(25) isopropyl 5- [4- (4 1 -chloro-biphenyl - 4 -yl ) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(26) methyl 5- [4- (3 ' -chloro-biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(27) ethyl 5- [4- (3 ' -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(28) propyl 5- [4- (3 ' -chloro-biphenyl-4 -yl) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(29) isopropyl 5- [4- (3 1 -chloro-biphenyl-4 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(30) methyl 5- [4- (2 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(31) ethyl 5- [4- (2 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(32) propyl 5 - [4- (2 1 -chloro-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(33) isopropyl 5- [4- (2 ' -chloro-biphenyl -4 -yl) -piperazin-l-yl] - 
2 - ethyl - 2 -phenyl -pentanoate 

(34) methyl 5- [4- (4 1 - trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
l-yl] - 2 -ethyl - 2 -phenyl -pentanoate 

(35) ethyl 5- [4- (4 ■ -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
l-yl] -2 -ethyl -2 -phenyl -pentanoate 
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OS) propyl 5- [4- (4 ' - trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1-yl] - 2 -ethyl -2 -phenyl -pentanoate 

(37) isopropyl 5- [4- (4 1 - 1 rif luoromethyl -biphenyl -4 -yl ) - 
piperazin- 1 -yl ] - 2 -ethyl - 2 -phenyl -pentanoate 

(38) methyl 5- [4- (3 ' -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1 -yl ] - 2 - ethyl - 2 -phenyl -pentanoate 

(39) ethyl 5- [4- (3 trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1 -yl ] - 2 - ethyl - 2 -phenyl -pentanoate 

(40) propyl 5- [4- (3 1 -trif luoromethyl -biphenyl - 4 -yl ) - piperazin - 
1-yl] -2 -ethyl -2 -phenyl -pentanoate 

(41) ' 1 isopropyl 5- [4- (3 ' -trif luoromethyl -biphenyl -4 -yl ) - 
piperazin- 1 -yl] -2 -ethyl -2 -phenyl -pentanoate 

(42) methyl 5- [4- (2 ' -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1-yl] -2 -ethyl -2 -phenyl -pentanoate 

(43) ethyl 5- [4- (2 1 -trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1 -yl ] - 2 - ethyl - 2 -phenyl -pentanoate 

(44) propyl 5- [4- (2 1 - trif luoromethyl -biphenyl -4 -yl ) -piperazin- 
1-yl] -2 -ethyl -2 -phenyl -pentanoate 

(45) isopropyl 5- [4- (2 1 -trif luoromethyl -bipheny 1-4 -yl ) - 
piperazin- 1 -yl] - 2 -ethyl - 2 -phenyl -pentanoate 

(46) methyl 5- [4- (4 1 -methyl -biphenyl -4 -yl ) -piperazin- 1-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(47) ethyl 5- [4- (4 ' -methyl -biphenyl -4 -yl ) -piperazin- 1 -yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(48) propyl 5- [4- (4 ' -methyl -biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(49) isopropyl 5- [4- (4 1 -methyl -biphenyl - 4 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(50) methyl 5- [4- (3 1 -methyl -biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(51) ethyl 5- [4- (3 ' -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(52) propyl 5- [4- (3 ' -methyl -biphenyl - 4 -yl ) -piperazin-l-yl] -2- 
e thyl - 2 - phenyl -pentanoate 

(53) isopropyl 5- [4- (3 1 -methyl -biphenyl - 4 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(54) methyl 5- [4- (2 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(55) ethyl 5- [4- (2 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(56) propyl 5- [4- (2 1 -methyl -biphenyl -4 -yl ) -piperazin-l-yl] -2- 
e thyl -2 -phenyl -pentanoate 

(57) isopropyl 5- [4- (2 ' -methyl -biphenyl -4 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(58) methyl 5- [4- (4 ' -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl -2 -phenyl -pentanoate 

(59) ethyl 5- [4- (4 ' -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
e thyl - 2 -phenyl -pentanoate 
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(60) propyl 5- [4- (4 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl -2 -phenyl -pentanoate 

(61) isopropyl 5- [4- (4 » -methoxy-biphenyl -4 -yl ) -piperazin-l- 
yl] - 2 -ethyl - 2 -phenyl -pentanoate 

(62) methyl 5- [4- (3 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(63) ethyl 5- [4- (3 V methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(64) propyl 5- [4- ( 3 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
et hyl - 2 -phenyl -pentanoate 

(65) ' isopropyl 5- [4- (3 ' -methoxy-biphenyl - 4 -yl ) -piperazin-l- 
yl] -2 -ethyl -2 -phenyl -pentanoate 

(66) methyl 5- [4- (2 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(67) ethyl 5- [4- (2 1 -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(68) propyl 5- [4- (2 • -methoxy-biphenyl -4 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(69) isopropyl 5- [4- (2 1 -methoxy-biphenyl -4 -yl ) -piperazin-l- 
yl] - 2 -ethyl -2 -phenyl -pentanoate 

(70) methyl 5- [4- (4 ' -f luoro-biphenyl-3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(71) ethyl 5- [4- (4 * - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



( 72 ) propyl 5 - [4 - (4 ' - f luoro-biphenyl - 3 -yl ) -piperazin- 1-yl] -2 - 
ethyl - 2 -phenyl -pentanoate 

(73) isopropyl 5- [4- (4 1 - f luoro-biphenyl - 3 -yl ) -piperazin- 1 -yl ] - 
2 - ethyl - 2 -phenyl -pentanoate 

(74) methyl 5- [4- (3 ' - f luoro-biphenyl - 3 -yl ) -piperazin- 1 -yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(75 ethyl) 5- [4- (3 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
e thyl - 2 -phenyl -pentanoate 

(76) propyl 5- [4- (3 1 - f luoro-biphenyl -3 -yl ) -piperazin-l-yl] -2 - 
ethyl - 2 -phenyl -pentanoate 

(77) isopropyl 5- [4- (3 ' - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(78) methyl 5- [4- (2 ' - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(79) ethyl 5- [4- (2 ' -f luoro-biphenyl -3 -yl) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(80) propyl 5- [4- (2 1 - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(81) isopropyl 5- [4- (2 ■ - f luoro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl-pentanoate 

(82) methyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(83) ethyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl-pentanoate 
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(84) propyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pent anoate 

(85) isopropyl 5- [4- (4 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pent anoate 

(86) methyl 5- [4- (3 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(87) ethyl 5- [4- (3 ' -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl -2 -phenyl -pentanoate 

(88) propyl 5- [4- (3 1 -chloro-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
e thyl - 2 -phenyl -pentanoate 

(89) > isopropyl 5- [4- (3 ' -chloro-biphenyl-3 -yl) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(90) methyl 5- [4- (2 1 -chloro-biphenyl-3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(91) ethyl 5- [4- (2 ' -chloro-biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(92) propyl 5- [4- (2 ' -chloro-biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(93) isopropyl 5- [4- (2 ' -chloro-biphenyl-3 -yl ) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(94) methyl 5- [4- (4 ' - trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
l-yl] - 2 - ethyl - 2 -phenyl -pentanoate 

( 95) ethyl 5- [4- (4 1 - trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
l-yl] - 2 - ethyl - 2 -phenyl -pentanoate 
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(96) propyl 5- [4- (4 1 -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
1 -yl ] - 2 -ethyl - 2 -phenyl -pent anoate 

(97) isopropyl 5- [4- (4 1 - trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin- 1 -yl ] - 2 -ethyl - 2 -phenyl -pentanoate 

(98) ethyl 5- [4- (3 ' -trif luoromethyl -biphenyl -3 -yl ) -piperazin- 
1 -yl ] - 2 - ethyl - 2 -phenyl -pentanoate 

(99) propyl 5- [4- (3 ' -trif luoromethyl -biphenyl - 3 -yl ) -piperazin- 
1-yl] -2 -ethyl -2 -phenyl -pentanoate 

(100.) isopropyl 5- [4- (3 1 -trif luoromethyl -biphenyl -3 -yl) - 
piperazin- 1-yl] -2 -ethyl -2 -phenyl -pentanoate 

(101) methyl 5- [4- (2 ' -trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin-l-yl] -2 -ethyl -2 -phenyl -pentanoate 

(102) ethyl 5- [4- (2 ' -trif luoromethyl -biphenyl -3 -yl ) -piperazin- 
l-yl] - 2 - ethyl - 2 -phenyl -pent anoate 

(103) propyl 5- [4- (2 1 - trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin-l-yl] -2 -ethyl -2 -phenyl -pentanoate 

(104) isopropyl 5- [4- (2 ' - trif luoromethyl -biphenyl - 3 -yl ) - 
piperazin-l-yl] -2 -ethyl -2 -phenyl -pentanoate 

(105) methyl 5- [4- (4 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl -2 -phenyl -pentanoate 

(106) ethyl 5- [4- (4 ■ -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(107) propyl 5- [4- (4 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl- 2 -phenyl -pentanoate 
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(108) isopropyl 5- [4- (4 ' -methyl -biphenyl - 3 -yl ) -piperazin-1- 
yl] -2 -ethyl -2 -phenyl -pentanoate 

(109) methyl 5- [4- (3 ' -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(110) ethyl 5- [4- (3 ' -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(111) propyl 5- [4- (3 » -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(112) isopropyl 5- [4- (3 1 -methyl -biphenyl- 3 -yl) -piperazin- 1 - 
yl ] - 2 - ethyl - 2 -phenyl -pentanoate 

(113) methyl 5- [4- (2 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl- 2 -phenyl -pentanoate 

(114) ethyl 5- [4- (2 1 -methyl -biphenyl -3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(115) propyl 5- [4- (2 ' -methyl -biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(116) isopropyl 5- [4- (2 ' -methyl -biphenyl- 3 -yl) -piperazin-l- 
yl] -2-ethyl-2-phenyl-pentanoate 

(117) methyl 5- [4- (4 ' -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 - ethyl - 2 -phenyl -pentanoate 

(118) ethyl 5- [4- (4 1 -methoxy-biphenyl - 3 -yl) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(119) propyl 5- [4- (4 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 - ethyl - 2 -phenyl -pentanoate 
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(120) isopropyl 5- [4- (4 1 -methoxy-biphenyl - 3 -yl ) -piperazin- 1 - 
yl] -2-ethyl-2-phenyl-pentanoate 

(121) methyl 5- [4- (3 1 -methoxy-biphenyl - 3 -yl ) -piperazin- 1 -yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(122) ethyl 5- [4- (3 ' -methoxy-biphenyl - 3 -yl ) -piperazin- 1 -yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(123 ) propyl 5- [4- (3 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -ethyl - 2 -phenyl -pentanoate 

(124) isopropyl 5- [4- ( 1 -methoxy-biphenyl -3-yl) -piperazin-l- 
yl] -2 -ethyl -2 -phenyl -pentanoate 

(125) methyl 5- [4- (2 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 -ethyl -2 -phenyl -pentanoate 

(12 6) ethyl 5- [4- (2 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(127) propyl 5- [4- (2 1 -methoxy-biphenyl - 3 -yl ) -piperazin-l-yl] - 
2 - ethyl - 2 -phenyl -pentanoate 

(128) isopropyl 5- [4- (2 1 -methoxy-biphenyl -3 -yl ) -piperazin-l- 
yl] -2 -ethyl -2 -phenyl -pentanoate 

(129) methyl 5- [4- ( 3 - thiazol - 2 -yl -phenyl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(130) methyl 5- [4- (3-thiophen-3-yl-phenyl) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pent anoate 

(131) methyl 5-{4- [3- ( 1H- imidazol - 4 -yl ) -phenyl] -piperazin-l- 
yl}- 2 -ethyl - 2 -phenyl -pentanoate 
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(132) methyl 5- {4- [3- ( lH-pyrrol - 2 -yl ) -phenyl] -piperazin- 1 -yl } - 
2 -ethyl -2 -phenyl -pentanoate 

(13 3 ) methyl 5- {4- [3- ( lH-benzoimidazol - 2 -yl ) -phenyl] - 
piperazin- 1 -yl } - 2 -ethyl - 2 -phenyl -pentanoate 

(134) methyl 5- [4- (4 - thiazol - 2 -yl -phenyl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(135) methyl 5- [4- (4 -thiophen-3 -yl -phenyl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(13 6) methyl 5- {4- [4- ( 1H- imidazol -4 -yl ) -phenyl] -piperazin- 1- 
yl } - 2 - ethyl - 2 -phenyl -pentanoate 

(13 7) methyl 5- {4 - [4- ( lH-pyrrol - 2 -yl ) -phenyl] -piperazin-l-yl} - 
2 -ethyl - 2 -phenyl -pentanoate 

(138) methyl 5- {4- [4- ( lH-benzoimidazol - 2 -yl ) -phenyl] - 
piperazin-l-yl } -2 -ethyl -2 -phenyl -pentanoate 

(139) methyl 5 - [4 - (4 -pyridin-2 -yl -phenyl ) -piperazin- 1 -yl ]- 2 - 
ethyl - 2 -phenyl -pentanoate 

(140) methyl 5- [4- ( 6 -phenyl -pyridin-2 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(141) methyl 5- [4- (4 -phenyl -pyrimidin-2 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 

(142) methyl 5- [4- ( 2 -phenyl -pyrimidin- 5 -yl ) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(143) methyl 5- [4- (5-phenyl-pyridin-2-yl) -piperazin-l-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(144) methyl 5- [4- ( 5 -phenyl - thiophen- 2 -yl ) -piperazin- 1-yl] -2- 
ethyl - 2 -phenyl -pentanoate 



(145) methyl 5- [4- ( 5 -phenyl -oxazol - 2 -yl ) -piperazin-l-yl] -2- 
e t hyl - 2 -phenyl -pentanoate 

(14 6) methyl 5- (4- [2 , 2 ' ] bipyridinyl - 6 -yl -piperaz in- 1 -yl ) -2- 
ethyl - 2 -phenyl -pentanoate 

(147) methyl 5- (4 -biphenyl -4 -yl -piperazin- 1 -yl ) -2-ethyl-2- (4- 
f luoro-phenyl ) -pentanoate 

(148) methyl 5- (4 -biphenyl - 3 -yl -piperazin- 1 -yl ) -2-ethyl-2- (4- 
f luoro-phenyl) -pentanoate 

Example 3 4 

Methyl 2 , 2 -diphenyl - 5 - (4-phenyl-piperazin-l-yl) - pentanoate 



a . 3 . 3 -Diphenyl- tetrahydro-pyran-2 -one 

33 ml (0.053 mol) of a 1.6-molar n-butyllithium solution in 
hexane is slowly added dropwise to a solution of 5 g (0.024 
mol) of diphenylacetic acid in 50 ml of tetrahydrof uran under 
nitrogen at -10°C and stirred for 3 0 minutes at 0°C. Then 3 ml 
(0.03 mol) of 1, 3 -dibromopropane are added at 0°C, the mixture 
is stirred for 30 minutes at 0°C and for 14 hours at ambient 
temperature. 10 ml of water are added to the reaction mixture 
which is then evaporated down. The residue is suction 
filtered and washed with water. 
Yield: 4.11 g (67.9 % of theory), 
Melting point: 110-113°C 
C 17 H 16°2 < M = 252.31) 
Calc. : molecular peak (M + ) = 252 
Found: molecular peak (M + ) = 252 
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b . 5-bromo-2 . 2 -diphenyl -pentanoic acid 

A suspension of 2.8 g (0.011 mol) of 3 , 3 -diphenyl - tetrahydro- 
pyran-2-one in 30 ml (0.267 mol) of hydrogen bromide solution 
is heated to 160°C for 3 hours and the hydrobromic acid 
solution is distilled off in a water jet vacuum at this 
temperature . 

Yield: 3.5 g (95.5 % of theory) 

c. .methyl 5 -bromo-2 . 2 -diphenvl -pentanoate 

A suspension of 3 g' (0.009 mol) of 5 -bromo-2 , 2 -diphenyl - 
pentanoic acid in 30 ml of thionyl chloride is refluxed for 3 
hours, after which time a solution is formed. The excess 
thionylchloride is distilled off in a water jet vacuum. The 
residue is mixed with 90 ml of methanol and refluxed for 3 
hours. Then it is evaporated to dryness. 
Yield: 2.14 g (68.5 % of theory) 

d. methyl 2 , 2 -diphenyl -5 - (4-phenyl-piperazin-l-yl) - pentanoate 



A solution of 0.3 g (0.002 mol) of 1 -phenylpiperazine , 0.32 g 
(0.001 mol) of methyl 5 -bromo-2 , 2 -diphenyl -pentanoate and 1 ml 
(0.007 mol) of triethylamine in 10 ml of acetonitrile are 

stirred for 14 hours at ambient temperature. The reaction 

solution is then concentrated by evaporation, taken up in 

dichloromethane, extracted with water and the organic phase is 

dried over sodium sulphate . 

Yield: 0.33 g (77 % of theory), 

C 28 H 32 N 2°2 < M = 428.57) 

Calc. : molecular peak (M+H) + = 429 

Found: molecular peak (M+H) + = 429 
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Example 3 5 

2 -Ethyl -2 -phenyl -5- ( 4 -phenyl -piperazin- 1 -yl ) -pentanoic acid 
A suspension of 0.5 g (1.78 mmol) of methyl 2-ethyl-2-phenyl- 
5- (4 -phenyl -piperazin- 1-yl ) -pentanoate in 50 ml of 6N 
hydrochloric acid is refluxed for 14 hours. Then the mixture 
is neutralised with saturated sodium hydrogen carbonate 
solution, extracted with ethyl acetate and evaporated down. 
Colourless crystals remain. 
Yield: 0.19 g (51.8 % of theory), 
Melting point: 219-222°C 
C 23 H 30 N 2°2 < M = 366.50) 
Calc. : molecular peak (M) + = 366 
Found: molecular peak (M) + = 366 

Example 3 6 

5- (4 -biphenyl- 3 -yl -piperazin- 1-yl ) -2 -methyl -2 -phenyl -pentanoic 

acid-dihydrochloride 

A suspension of 0.6 g (1.35 mmol) of methyl 5- (4 -biphenyl- 3 - 

yl-piperazin-l-yl) -2-methyl-2-phenyl-pentanoate in 50 ml of 6N 

hydrochloric acid is refluxed for 4 hours. Then the reaction 

mixture is poured onto water, the precipitate is filtered off 

and washed with water. Beige crystals remain. 

Yield: 0.4 g (58.8 % of theory), 

Melting point: 225-227°C 

C 28 H 32 N 2°2 < M = 428.57) 

Calc: molecular peak (M+H) + = 429 

Found: molecular peak (M+H) + = 429 

Example 3 7 

Methyl 2 -methyl - 2 -phenyl - 5 - (4 -phenyl -piperazin- 1 -yl ) - 
hexanecarboxvlate 



a . methyl 6 -bromo-2 -ethyl -2 -phenyl -hexanecarboxy late 




40 ml (0.1 mol) of n- butyl lithium as a 2.5-molar solution in 
hexane are added dropwise to a solution of 14 ml (0.1 mol) of 
diisopropylamine in 150 ml of anhydrous tetrahydrof uran at 
-30°C and stirred for ten minutes at -10°C. At -76°C 16.4 g 
(0.1 mol) of methyl 2 -phenylbutanecarboxylate are added 
dropwise and stirred for 30 minutes at this temperature. Then 
12.12 ml (0.101 mol) of 1 , 3 -dibromobutane are added, once all 
has been added the cooling bath is taken away and the mixture 
is -stirred for 14 hours at ambient temperature. The reaction 
solution is poured .onto 1.2 1 of water and extracted with 
diethylether . The organic phases are extracted with water, 
dried over sodium sulphate and the solvent is eliminated. The 
residue is distilled off under a high vacuum. 
Yield: 15.8 g (52.8 % of theory), 
Boiling point: 100-117°C at 0.17 mbar 
C 14 H 19 Br0 2 (M = 299.21) 

Calc. : molecular peak (M+Na) + = 321/23 
Found: molecular peak (M+Na) + = 321/23 

b. methyl 2 -methyl -2 -phenyl- 5- (4-phenyl-piperazin-l-yl) - 
hexanecarboxylate 

Prepared analogously to Example 2 from 1 -phenyl -piperazine and 

methyl 6 -bromo- 2 -methyl - 2 -phenyl -hexanecarboxylate . 

Yield: 0.17 g (36.2 % of theory), 

C 24 H 32 N 2°2 < M = 380.53) 

Calc.: molecular peak (M+H) + = 381 

Found: molecular peak (M+H) + = 381 
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Example 3 8 



Tablets containing 5 ma of active substance per tablet 
Composition : 



active substance 


5 


. 0 


mg 


lactose monohydrate 


70 


. 8 


mg 


microcrystalline cellulose 


40 


. 0 


mg 


sodium carboxymethylcellulose , 


insolubly crosslinked 3 


. 0 


mg 


magnesium stearate 


1 


. 2 


mg 



Preparation : 



The active substance is mixed for 15 minutes with lactose 
monohydrate, microcrystalline cellulose and sodium 
carboxymethylcellulose in a suitable diffusion mixer. 
Magnesium stearate is added and mixed with the other 
substances for another 3 minutes. 



The finished mixture is compressed in a tablet press to form 
facetted flat round tablets. 



Diameter of the tablet: 7 mm 
Weight of a tablet: 120 mg 



Example 3 9 

Capsules containing 50 mg of active substance per capsule 
Composition : 



active substance 50.0 mg 

lactose monohydrate 13 0.0 mg 

corn starch 65.0 mg 

highly dispersed silicon dioxide 2.5 mg 

magnesium stearate 2.5 mg 




Preparation : 

A starch paste is prepared by swelling some of the corn starch 
in a suitable amount of hot water. The paste is then left to 
cool to room temperature. 

The active substance is premixed for 15 minutes in a suitable 
mixer with lactose monohydrate and corn starch. The starch 
paste is added and ,the mixture is mixed with sufficient water 
to produce a moist homogeneous mass. The moist mass is passed 
through a screen with a mesh size of 1.6 mm. The screened 
granules, are dried on racks at about 55°C for 12 hours. 

The .dried granules are then passed through screens with mesh 
sizes of 1.2 and 0.8 mm. Highly dispersed silica is mixed with 
the granules in a suitable mixer for 3 minutes. Then magnesium 
stearate is added and mixing is continued for another 3 
minutes . 

The finished mixture is packed into empty size 1 hard gelatine 
capsule shells using a capsule filling machine. 

Example 4 0 

Tablets containing 200 ma of active substance per tablet 
Composition : 

active substance 200.0 mg 

lactose -monohydrate 167.0 mg 

microcrystalline cellulose 80.0 mg 

hydroxypropyl-methylcellulose , type 2910 10.0 mg 

poly- 1 -vinyl- 2 -pyrrolidone , insolubly crosslinked 2 0.0 mg 

magnesium stearate 3 . 0 mg 
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Preparation : 

HPMC is dispersed in hot water. After cooling, the mixture 
yields a clear solution. 

The active substance is premixed in a suitable mixer for 5 
minutes with lactose monohydrate and microcrystalline 
cellulose. The HPMC solution is added and the mixing is 
continued until a homogeneous moist composition is obtained. 
The moist composition is passed through a screen with a mesh 
size of 1.6 mm. The screened granules are dried on racks at 
about 55°C for 12 hours. 

The dried granules are then passed through screens with mesh 
sizes of 1.2 and 0.8 mm. Poly-l-vinyl-2-pyrrolidone is mixed 
with the granules in a suitable mixer for 3 minutes . Then 
magnesium stearate is added and mixing is continued for 
another 3 minutes. 

The finished mixture is compressed in a tablet press to form 
oblong tablets (16.2 x 7.9 mm). 
Weight of a tablet: 480 mg 



